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© Inter-network connection system. 

© An inter-network connection system wherein a local signal- 
ing network including gateway offices of at least two signaling 
networks to be interconnected is configured between the signal- 
ing networks to be interconnected, and the inter-network connec- 
tion is carried out through the local signaling network. 
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INTER- NETWORK CONNECTION SYSTEM 
BACKGROUND OF THE INVENTION 



In 



The present invention relates to an inter- 
network connection system in a communication system, 
particular, it relates to an inter-network connection 
system for mutually connecting a plurality of signaling 
networks using a common channel signaling system. 

The common channel signaling system is a 
system wherein a speech path control signal is trans- 
mitted and received between signaling offices through a 
signal link, independently from a speech path, and 
commonly utilized by a plurality of speech paths, 
whereby a connection control of the speech path is 
carried out. In this system, a common channel signaling 
network constituted by the signal link is configured 
independently and separately from a telephone network 
constituted by the speech path or a data communication 
network constituted by data communication paths. The 
connection control of the telephone network and the data 
communication network is carried out by this common 
channel signaling network. This signaling system has 
various advantages, and thus has recently become gen- 
erally utilized. 

For example, as shown in Fig. 17, a telephone 
25 switched network comprising a plurality of telephone 
offices 01 to 04 and a data communication network 
comprising a plurality of data communication offices 05 
to 08, etc., are interconnected by separate communication 
lines, i.e., a speech path and a data communication path 
30 respectively, so that the communication system is 
configured thereby. 

Usually, a telephone call is carried out by 
dialling an office code (for example, 01, 02, 03, or 04) 
assigned to each telephone office, and a data call is 
35 carried out by dialling the office code (for example, 
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05 , 06, 07, or 08) assigned to each data communication 
office , whereby the interconnections between an origi- 
nating terminal and a destination terminal are carried 
out, respectively* 
5 The telephone office code and the data commu- 

nication office code, etc., are determined, respectively, 
as separate communication networks on the basis of the 
original numbering plan. Therefore, an efficient 
transmission of a great amount of the data becomes 
10 possible in spite of variations in the communication 
network and administrative structures thereof, by 
introducing a common channel signaling system, for 
example, a CCITT signaling system No. 7 as advised by 
the CCITT (Internaional Telegraph and Telephone Consul- 
15 tative Committee) . 

When such a common channel signaling system 
is adopted, the call connection may be carried out by 
configuring the common channel signaling network, 
independently from the telephone switched network and 
20 the data communication network, then transmitting 

information of the destination office to be connected 
between the signaling offices 1, li, 1 j , 2, 2i, or 2j 
on the basis of the independent numbering plan. 

In the case when the signaling network is 
25 configured by a single administrative structure, the 
call connection is easily carried out by transmitting 
the information including an address (destination) 
information of the terminating signaling office, in the 
same way as the telephone switching or the data commu- 
30 nication. 

However, when the signaling network is con- 
figured by a plurality of separate signaling networks, an 
inter-network connection between the separate signaling 
networks becomes necessary. 
35 The inter-network connection system according 

to the present invention makes it possible to easily 
interconnect such common channel signaling networks 
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developed independently by each region, each country, or 
each manufacturer. 

In the. past, different signaling networks 
5 have been developed for each region, country, or manufac- 
turer, and these signaling networks often have different 
network structures or administrative structures. 

Two inter-network connection systems have been 
proposed for interconnecting these different common 
10 channel signaling networks. In one such system, all of 
the different signaling networks are integrated so that 
a new single signaling network containing all of those 
different signaling networks is configured (see Fig. 14) . 
In another system, at least one signaling office chosen 
15 from among the signaling offices in one signaling 

network is constituted as a gateway office having a dual 
function of belonging to the other signaling network to 
be interconnected as well as the self network, and the 
inter-network connection between the two networks is^ 
20 carried out through this gateway office (see Fig. 15', 
Fig. 16) . 

In carrying out the former system wherein 
signaling networks are integrated so as to be recon- 
figured, it is necessary to integrate the signaling 
25 office code plan, and the network control procedures in 
a different way. However, in general, such integration 
is difficult since, as described above, each signaling 
network has an originally different network structure or 
different administrative structure. Further, even if 

30 such integration is possible, on such an occasion each 
signaling office of each of the signaling networks 
must be provided with signaling network control informa- 
tion of the other signaling network to be connected as 
well as signaling network control information of the 

35 intra-signalling network. As a result, since there is 
usually a very great amount of such information, the 
signaling network control information to be kept at 
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each signaling office becomes excessive. 

Therefore, for such an integration , a great 
deal of work must be done for modifying the signaling 
network control information at each signaling office, 
5 and this takes a long time. In particular, since this 
. work must be done at all signaling offices of the 

signaling network to be integrated , it may take a very 
long time. Further, as communication services must be 
discontinued for a correspondingly long time during such 
10 modifications, there is a serious deterioration of the 
quality of the service. Furthermore, if the necessity 
to modify the signaling network structure of one 
signaling network among the integrated signaling 
networks arises after the integration, all of the 
15 signaling network control information in all of the 
integrated signaling networks must be modified. 
Therefore, the amount of work for maintenance becomes 
excessive. 

In carrying out the latter system wherein the 

20 gateway office has a dual function, the realization of 

such a system is easier in comparison with the aforemen- 
tioned system. However, the gateway office having a 
dual function still must be provided with the network 
control information of the both signaling networks to 

25 be interconnected, and when the network structure of the 
other signaling network must be modified, a great deal 
of modifying work corresponding to that modification 
must be carried out. 

SUMMARY OF THE INVENTION 

30 It is an object of the present invention to provide 

an inter-network connection system able to easily carry 
out the interconnection between signaling networks 
without a great amount of modifying work. 

According to a fundamental aspect of the present 

35 invention, there is provided an inter-network connection 
system for interconnection between a plurality of 
signaling networks using a common channel signaling 
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system wherein, each of the signaling networks is 
constituted by one or more signaling office, at least 
one of the signaling offices of the signaling network 
is chosen as a gateway office by each network, one or 
more local signaling network constituted by the gateway 
office of one signaling network and the gateway office 
of another signaling network to be interconnected is 
configured between the plurality off signaling networks. 
The inter-network connection between the plurality of 
signaling networks is carried out through the local 
signaling network configured between the signaling 
networks to be interconnected. 

According to another aspect of the present inven- 
tion, there is provided a signal transmission system for 
transmitting a signal through a plurality of exchanges 
wherein an origination exchange sets a destination of 
the signal to one exchange as a geteway office and 
transmits the signal, the tandem office exchange deter- 
mines and changes the destination of the signal to be 
next transmitted, and transmits the signal to the next 
exchange, whereby gateway exchanges change the destina- 
tion of the signal in sequence and finally transmit the 
signal to the termination exchange. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The inter-network connection system in accordance 
with the present invention will now be described with 
reference to the accompanying drawings, in which; 

Fig. 1 shows a communication system for carrying 
out the inter-network connection system according to the 

30 present invention; 

Fig. 2 is a block diagram showing an example of the 

signaling office of Fig. 1; 

Fig. 3 is an equivalent function block diagram of 

the main memory in Fig. 2; 
35 Fig. 4 shows an signal unit for transmitting and 

receiving between the signaling offices of Fig. 1; 
Fig. 5 shows details of the signal link route 
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translation table of Fig, 3; 

Fig. 6 to Fig. 8 show various translation tables in 
the signaling network attribute administration data of 
Fig. 3; 

Fig. 9 shows the routing table; 

Fig. 10 to Fig. 12 are flow-charts showing the 
signal transmission and reception procedure carried out 
at the signaling office; 

Fig. 13 shows a modification of the present inven- 
tion, 

Fig. 14 to Fig. 16, respectively, show inter-network 
connection systems of the related art, and; 

Fig. 17 is a drawing for explaining the background 
of the signaling network. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention 
will now be explained with reference to Figs. 1 to 13. 

The signaling networks for carrying out the 
inter-network connection as an embodiment of the present 
invention is shown in Fig. 1. In Fig. 1, a signaling 
network A and a signaling network B are networks to be 
mutually interconnected, and these signaling networks 
have a different signaling network structure or admin- 
istracive structure, respectively. However both of 
these networks use a common channel signaling system. 
Both the signaling networks A and B comprise a plurality 
of signaling offices. However, in Fig. 1, only signaling 
offices 1, li, Ij of the signaling network A and 
signaling offices 2, 21, 2 j of the signaling network B 
are shown for simplification. 

The signaling offices 1 and 2 are gateway offices 
arbitrarily selected from among the signaling offices 
of the respective signaling networks A and B, a signal 
link L is set up between the gateway offices 1 and 2, 
These gateway offices 1 and 2, and sigral link L, 
constitute a local signaling network C. Therefore, the 
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gateway office 1 belongs to both the signaling networks 
A and C, and the gateway office 2 belongs to both the 
signaling networks B and C, whereby the gateway office 
1 is provided with control data of the signaling 
networks A and C as network control information for 
transferring a signal, and the gateway office 2 is 
provided with control data of the signaling networks B 
and C. 

. An example of a structure of the signaling office 
in Fig. 1, is shown in Fig. 2. In Fig. 2, 31 is central 
controller unit (CC) , 32 a digital switch module (DSM) , 
33a and 33b common channel signaling equipment (CSE) , 
34 a main memory (MM), 35 a signal receiver and distrib- 
utor (SRD) , and 36a to 36j digital terminals (DT) . 

The MM 34 stores various control programs such as a 
common channel control program used for the control of 
the interconnection within the intra signaling network 
and between different signaling networks as well as 
administration data, etc. The execution of these , 
program is carried out under the control of the CC 31. 
The transmission and reception of signal unit for the 
other signaling networks are carried out by the common 
CSE'S 33a and 33b. The own signaling network and the 
other signaling network are interconnected by a PCM 
(pulse code modulation) link set up between the DT's 36c 
to 36 j, and at least one of the time slots (channel) of 
the PCM link is used as a common channel signal link. 

The CSE's 33a and 33b and the time slots in the 
DT's 3 6c to 36 j are interconnected by a switching 
operation of the DSM 32. The control information for 
connecting a speech path A and a signal link B, etc., 
stored in the MM 34 is transmitted to the DSM 32 through 
the SRD 35 under the control of the CC 31. The DSM 32. 
carries out the switching operation by using this 
information. 

An epitomized example of the common channel signal 
control program and the administration data stored in 
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the MM 3 4 are shown in Fig. 3. The control program CP 
may be represented by the equivalent functional blocks . 
Various functions carried out at each signaling office 
are represented as function levels L2, 1,3, and L4. The 
level L2 represents a signal link control function 
parts, the level L3 represents signal transfer function 
parts, and the level L4 represents user function parts, 
respectively . 

The function blocks of the control program of the 
MM 34 correspond to these function parts. That is, the 
function blocks comprise a common channel signaling 
equipment controlling part 41 belonging to the level L2, 
a signal transfer part 42 of the level L3, and the user 
part 43, etc. The common channel signaling equipment 
controlling part 41 comprises a signal reception control- 
ling part and a signal transmission controlling part. 
The signal transfer part 42 comprises a signal reception 
processing part and a signal transmission processing 
part. The user part 43 functions, for example , to carry 
out a call processing control by analyzing the informa- 
tion of the signal. The control data part 44 comprises 
signal link route translation table, a transaction, and 
signaling network attribute administration data, etc. 

A format of the signal unit transmitted and received 
between the own and the other signaling networks is 
shown in Fig. 4. In Fig. 4, L2H is a level 2 header 
which is a field for a sequence control and error control 
of the signal unit at the level 2 in order to transfer 
the signal unit. UI is a user identifier which is a 
representation for distinguishing, for example, a tele- 
phone user part or a data user part. DPC is a destina- 
tion office code, OPC an originating office code. UDATA 
is user data comprising, for example, a telephone call 
destination number, a telephone call originating number, 
a speech path number, and a telephone subscriber's 
number. CK is a signal unit transmission error check 
flag for detecting a bit error at the time of transmis- 
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sion of the signal unit. 

A detailed structure of the signal link route 
translation table in the control data of Fig. 3 is shown 
in Fig. 5, and examples of detailed structures of the 
signaling network attribute administration data are 
shown in Fig. 6 to Fig. 8. Figure 5 shows a signal link 
route number translation table, which is used for 
looking up the signaling network attribute, etc., by 
using the number of the signal terminal C in Fig. 2 as 
an index when the signal is input. 

Figure 6 shows a signal link route-signaling 
network attribute translation table. This table is used 
to look up the signaling network attribute , etc . , by 
using the signal link route number as an index. In 
Fig. 6, NID is a signaling network identifier, NAT is a 
signaling network attribute, and SSPC is an own office 
code. The signaling network identifier NID is an 
indication for distinguishing the signaling network, 
for example, to distinguish' whether the signaling 
network in Fig. 1 is A, B, or C. The signaling network 
attribute NAT is an indication for indicating the 
signaling network configuration, for example, to 
indicate whether the network is a point-to-point system 
signaling network such as the signaling network C, or 
a signaling network which carries out the routing 
process such as the signaling network A and B. 

Note, the routing is a process by which the exis- 
tence and the availability of the signal route to the 
directed signaling office is checked pn the basis of a 
routing table administrated at each signaling office, 
as shown in Fig. 9. The routing table contains informa- 
tion by each number of the signaling link route, which 
information relates to the signaling office for trans- 
mitting and receiving the signal to or from the signaling 
office within the intra signaling network on the signal 
link route. By this information, the existence of the 
signal route to the directed signaling office, the 
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status of the possibility of access to the signaling 
office, and the status of the availability of the signal 
route, etc., can be administrated. Figure 9 shows an 
example of the table structure of the routing data for 
the signaling offices having the signaling office 
codes ji and b respectively. 

Figure 7 shows an user data— signaling network 
identifier translation table. This table looks up the 
network identifier etc. by using the user data UDATA in 
the signal unit as an index. The contents are, the 
signaling network identifier NID r the destination 
office code DPC, and the originating office code OPC. 
Figure 8 shows a signaling network identifier-signal 
link route translation table. This table looks up the 
signaling network attribute NAT and the signal link 
route number LSN, etc., from the signaling network 
identifier. 

The operation of the inter-network connection in 
the signaling network constituted as described above 
will be explained hereinafter with reference to Fig. 10 
to Fig. 12- 

Assuming that the signal is transferred from an 
arbitrary signaling office li in one signaling network 
A to a signaling office 2i in the other signaling 
network B in Fig. 1, and a speech path (not shown) is 
set up- therebetween. The signal transfer is carried out 
by transmitting the signal from the signaling office li 
through the signaling office lj and the gateway office 
1 in the signaling network A, the local signaling 
network C, and the gateway office 2 and the signaling 
office 2j in the signaling network B to the signaling 
office 2i. 

In the middle portion of Fig. 1, the function 
levels of the process for carrying out the transfer of 
the signal at each signaling office that the signal 
passes through at the time of the signal trams fer are 
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shown. In the lower portion of Fig. 1, the schematic 
signal units at each signaling network. are shown. 

First, when a call from a user at the signaling 
office li of the signaling network A to a user at the 
signaling office 2i of the signaling network B is 
generated, the signaling office li analyzes the content 
of the user data by means of the user part of the 
level L4. As a result of the analysis, if the call 
originating signal is distinguished as being directed to 
the signaling network B, then that signal is transmitted 
to the gateway office 1 in the signaling network A. At 
the time of transfer of the signal, if necessary, the 
signal is transferred to the gateway office 1 via the 
signaling office lj. Since the control operations in 
the signaling offices li and lj are fundamentally the 
same as the operation of the gateway office described 
later, a detailed explanation of the operation is 
omitted here. 

When the signal generated at the signaling office 
li is simply transferred through the signaling office 
lj and received at the gateway office 1, the gateway 
office 1 processes the received signal in accordance 
with the procedure shown in the flow charts of Fig. 10 
to Fig. 12. Figure 10 is a flow chart showing a proce- 
dure at the signal reception processing part 42 in 
Fig. 3 of the level L3. Figure 11 is a flow chart 
showing the procedure at the user part 43 in Fig. 3 of 
the level L4, and Figure 12 is a flow chart showing the 
procedure at. the signal transmission processing part 42 
in Fig. 3 of the level L3 . 

Schematically, the process in the gateway office 1 
is as follows. That is, after setting up the speech 
path between the signal generating office li and the 
gateway office 1 within the signaling network A, the 
transmission of the signal toward the gateway office 2 
in the signaling network C is demanded, and the gateway 
office 1 transmit the signal after confirming that 
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-transmission of the signal toward the gateway office 2 
is possible. A detailed explanation of this operation 
will be given hereinafter. 

In the gateway office 1, the received signal in 
5 Fig. 2 is input to one of the signal terminals of the 
CSE 33a or 33b through one of the DT's 36a to 36 j and 
the DSM 32 , whereby the CC 31 carries out the control 
procedure shown in Fig* 10 by using the data of the 
MM- 34. That is, the signal terminal number of the CSE 

10 33a or 33b to which the signal is input and the content 
of the received signal are stored in the receiving 
transaction. At the same time, the signal terminal 
number is translated into the signal link route number 
by using the signal link route number translation table 

15 of Fig. 5 (step SI) , further, the signaling network 
identifier NID, the signaling network attribute NAT, 
and the self office code SSPC are obtained from the 
signal link route number using the signal link route- 
signaling network attribute translation table of 

20 Fig. 6. (step S2) . 

Next, the destination office code DPC contained in 
the received signal and the self office code SSPC 
obtained at the step S2 are compared (step S3) , thereby 
distinguishing whether the received signal is destined 

25 for the self office or not (step S4) . When the received 
signal is destined" for the self signaling office, the 
codes correspond, and when destined for an other signal- 
ing office, the codes do not correspond. When there is 
no correspondence, the receiving office simply transfers 

3 0 the signal to the other signaling office, and a transfer 
process corresponding to the signaling network attribute 
NAT is carried out at the level L3 without carrying out 
the process of the level 1x4. This process corresponds 
to the process at the signaling office 1 j . 

35 When it is determined that the received signal 

destined for the own signaling office , the process of 
the level L4 is carried out for the received signal. 
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However, prior to that process, the signaling network 
identifier NID obtained at step S2 is stored in the 
receiving transaction as the successive information to 
the user part (step S5) . After that, it is determined 
whether the received signal is the user signal from the 
user or not (step S6-) . When it is identified as a 
signal other than the user signal, for example, a 
network control signal, the network administratxon, 
etc., is carried out without going to the level L4 

process (step S8) . 

When the received signal is identified as the user 
signal, the inter-network connection process of the 
level 4 by the user part 43 shown in Fig. H is carried 
out. in the user part 43, the user data, such as a 
telephone number, in the received signal is analyzed, 
and using the user data- signaling network identifier 
translation table shown in Fig. 7, the signaling 
network identifier NID, originating office code OPC, and 
destination office code DPC, etc., of the signaling 
network to which the speech path is to be set up are 
obtained from the user data (step 11) - In the present 
example, the signaling network identifier NID indicates 
the signaling network C, the originating office code 
OPC indicates the signaling office 10, which is the 
code of the gateway office 1 relating to the signaling 
network C, and the destination office code DPC indicates 
the signaling office 20 which is the code of the 
gateway office 2 relating to the signaling network C. 

Next, the speech path is -set up between the signal 
originated office li and the gateway office 1 on the 
basis of the signaling network identifier NID of the 
signal originated office (here, the signaling network 
A) , the originating office code OPC in the received 
signal (here, the signaling office li) , and the user 
data UDATA in the received signal, etc, (step 12). 

Subsequently, the signal unit containing the 
origination office code OPC, and the destination office 
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code DPC, which are obtained as a result of the analysis, 
as well as the user data of the received signal, is 
re-edited and stored into the transmission transaction 
memory, then, indicating the the network identifier NID 
5 which is obtained at step Sll, transmission of the 

signal is demanded for the signal transmission processing 
part (steps 13). That is, the edited signal unit 
comprises the origination office code OPC indicating the 
signaling office 10, and the destination office code 
10 DPC indication, the signaling office 20 which belong to 
network C, etc* 

In the. signal transmission processing part 42 in 
Fig 3, in order to carry out the transmitting process of 
the signal, the signaling network attribute NAT and the 
15 signal link route number LSN are obtained by means of 
translating the signaling network identifier NID 
(signaling network C) succeeding the user part 43 using 
the signaling . network identifier- signal route transla- 
tion table (step S21) „ Then, the procedure is branched 
20 by the signaling network attribute NAT. In this 

example, the signaling network attribute NAT is the 
signaling network C of the point-to-point type, the 
procedure proceeds to step S23 wherein the signal link 
within the signal link route number LSN obtained at step 
25 S21 is selected, and the transmission control operation 
is demanded for the common channel signaling equipment 
controlling program* On the other hand, when the 
signaling network attribute NAT is such as networks A 
or B, which need the routing process, the procedure goes 
30 to step S24 wherein the routing process according to the 
signaling network attribute is carried out and the 
transmission controlling operation is demanded for the 
common channel signaling equipment controlling program. 
According to the operation described above, the 
35 signal generated at the signaling office li reaches the 
gateway office 1 of the signaling network A so that the 
speech path is set up, and then the signal is transferred 



^WSOOCID: <£P 020361 4A2JL> 



- 15 - 



0203614 



in the signaling network C from the gateway office 1 
(10) toward the gateway office 2 (20) • 

In the gateway office 2, a process the same as that 
of the gateway office 1 is repeated. That is, after the 
confirmation at the user part 43 that the received 
signal is destined for the signaling network B by 
analyzing the user data, the speech path is set up 
between the gateway office 1 (10) and the gateway office 
2 .(20) , and then the transmission of the signal toward 
the signaling office 2i in the signaling network B is 
demanded for the signal transmission processing part 42. 
In this case, the signaling network identifier NID.is 
the signaling network B, the originating office code 
OPC is the signaling office 2, and the destination 
office code DPC is the signaling office 2i. Then, the 
signal unit containing this information is re-edited at 
the gateway office 2 and transmitted to the aimed 
signaling office 2i. Since the connection control 
procedure hereafter is the same as that of the connection 
control procedure of the prior art, an explanation 
thereof will be omitted. 

In the above description, the inter-network connec- 
tion from the signaling network A to the signaling 
network B is described. The inter-network connection 
from the signaling network B to the signaling network 
A is obviously exactly the same, and it is clear that 
the connection between signaling offices in each 
signaling network need not always go through the tandem 
offices lj and 2 j . 

As described above, when tandem offices lj and 2j 
are constituted as the signaling office only and not 
the speech path control office, the speech path is set 
up in sequence from li via 1 (10) and 2 (20) to 2i. The 
signaling network A containing signaling office li, 
lj, and 1, and the signaling network B containing the 
signaling offices 2, 2 j , and 2i are interconnected 
through the signaling network C newly configured by 
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gateway offices 1 and 2 having a dual function and 
belonging to the signaling networks A and B, respec- 
tively. As a result , it is sufficient for each signaling 
office in the signaling network A to hold only the 
data for judging that the generated call is the signal 
destined for the signaling network B and the control 
data for transferring that signal to the gateway office 
1 with regards to the inter-network connection between 
the signaling networks A and B. It also is sufficient 
that the gateway office 1 holds only the data for 
connecting between signaling offices in the signaling 
network A and the data for* connection to the gateway 
office 2 in the signaling network C, and therefore, the 
connection data for the signaling network B is not 
necessary. 

As a result, the separation of the signaling 
networks to be connected is achieved, and at the same 
time, the number of contact points to which both signal- 
ing networks must be connected is decreased due to the 
local signaling network C, which absorbs the difference 
of the signaling network structure to be connected and 
the differences of the detailed connection procedure and 
the network administration procedure, such as a recent 
dange procedure , etc., whereby the network design such 
as a network code design can be carried out at individual 
networks independently. Therefore, the modification of 
the network structure of one signaling network does not 
influence the other signaling networks. Further, the 
data to be held at each signaling offices for inter- 
network connection is limited and only a small amount, 
thereby the administration of variable data for the 
signal transfer, for example, the data of the administra- 
tion and supervisory, etc. for the status variation of 
the route become unnecessary in most cases. 

It is clear from Fig. 9 that it is sufficient if 
only a small amount of data is held by each signaling 
office. That is, it can be easily discerned that, in 
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the system as shown in Fig. 14 wherein all signaling 
offices are integrated into a single signaling network, 
there exist a problem in that the amount of data to be 
held at each signaling office becomes excessive. On 
the other hand f in the system of Fig, 15 or Fig. 16, it 
is enough for only the gateway office to hold the data 
of each signaling office in the other signaling 
network in addition to the data of each signaling 
office in the own signaling network ^ However , regarding 
the gateway office, the amount of data to be held also 
becomes excessive, and in order to cope with an increase 
in the signaling office of the other network and the 
modification of the signaling office code, a complicated 
modification procedure is similarly necessary. 

On the contrary , in the inter-network connection 
system according to the present invention described 
above, it is sufficient if the signaling offices in the 
signaling network A hold the data of the signaling 
office in the signaling network A, as in the prior art; 
Also, it is sufficient for signaling offices in the 
signaling network B to hold the data of the signaling 
office of the signaling network B, as in the prior art. 
Further, it is sufficient for the gateway office to hold 
only the data of the newly configured signaling network 
C in addition to the data of the own signaling network 
(network A or network B) . Therefore, according to the 
present invention, it is clear that an effect exists 
whereby the amount of data is decreased and one signaling 
network has very little influence with regard to the 
modification of the other signaling network, in com- 
parison with the prior art system. 

. Various modifications are possible in carrying out 
the present invention. For example, as shown in Fig. 13, 
the gateway office 1 of. the signaling network A can be 
included in not only the local signaling network C 
including the gateway office 2 of the signaling network 
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B but also a new local signaling network E including a 
gateway office 3 of a different signaling network D. 
That is, the system may be constituted so that the 
gateway office 1 has a triple function and belongs to 
5 the signaling networks A, C, and E, whereby an inter- 
network connection between the signaling networks A, B, 
and D, becomes possible. Of course r the gateway office 1 
may further belong to many other signaling networks , 
and the gateway offices 2 and 3 may belong to numerous 

10 signaling networks. Further, for example, the local 
signaling network of the gateway office 1 for the 
signaling network B is not limited to the local signaling 
network C. It is possible to constitute the local 
signaling network C between the gateway office 1 and 

15 the different gateway office 2 1 in the signaling 

network B. Thus, as the number of signaling networks 
to be connected increases, the effect of reducing the 
amount of data and the effect of preventing an influence 
on the other signaling network due to a modification of 

20 the structure of the signaling network, which are 

obtained by the present invention, become even more 
remarkable . 

According to the present invention, it is not 
necessary for the signaling offices of each signaling 

25 network to hold the network control data of all signal- 
ing offices in the other signaling network to be 
connected, in order to carry out the inter-network 
connection, and thus the amount of work for realizing 
the interconnection between signaling networks does not 

30 become excessive, and therefore the inter-network 

connection is easily realized* Each signaling network 
becomes independent of the other signaling^ network by 
placing the local signaling network therebetween, 
whereby an influence from modification of the network 

35 structure in one signaling network over the other 

signaling network is prevented so that the amount of 
work accompanying the modification of the network 



- 19 - 



0203614 



structure at each signaling network after the establish- 
ment of the inter-network connection can be kept to a 
minimum. Further the network design such as the office 
code design are made possible for individual networks, 
and thus the degree of freedom in design at each signal- 
ing network can be increased. 



- 20 - 



0203614 



CLAIMS 

1. " An inter-network connection system for inter- 
connecting between a plurality of signaling networks 
using a common channel signaling system, characterized 

in that each of said signaling networks is 
5 constituted by one or more signaling offices, 

in that at least one of said one or more signal- 
ing offices of the signaling network is chosen as a 
gateway office by each network, 

in that one or more local signaling networks 
10 constituted by the gateway office of one signaling 
network and the gateway office of another signaling 
network to be interconnected is configured between said 
plurality of signaling networks, and 

in that the inter-network connection between said 
15 plurality of signaling networks is carried out through 
said one or more local signaling networks configured 
between signaling networks to be interconnected. 

2. An inter-network connection system according 
to claim 1 wherein said one or more local signaling 

20 networks is constituted by a point-to-point system* 

3 . An inter-network connection system according 

to claim 2 characterized in that a transmission of inf ormatian from 
one signaling network to another signaling network is 
carried out in such a manner that an originating office 

25 in one signaling network sets a destination for informa- 
tion to the gateway office in said one signaling 
network so as to transmit said information, the gateway 
office in said one signaling network changes the 
destination of said information to the gateway office of 

3 0 said another signaling network so as to transmit the 
information through said local signaling network 
including both gateway offices, and the gateway office 
in said another signaling network changes the destina- 
tion of the information to a termination office so as to 

35 transmit said information. 

. 4 „ An inter-network connection system according 
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to claim 3 wherein the change of the destination of the 
information is carried out by changing an origination 
office code and a destination office code in a signal 
unit on the basis of user data in the signal unit. 

5. A signal transmission system for transmitting 
a signal through a plurality of exchanges, wherein; 

an origination exchange sets a destination 
of the signal to one of said plurality of exchanges as a 
tandem office and transmits the signal, 

the exchange acting as the tandem office 
decides and changes the destination of the signal to be 
next transmitted, and transmits the signal to a next 
exchange , 

whereby each tandem exchange changes the 
destination of the signal in sequence and finally 
transmits the signal to the termination exchange. 

6. A signal transmission system according to 
claim 5 wherein said tandem exchange is a gateway 
exchange for interconnecting between a plurality of 
networks. 
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Fig. 5 
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Fig. 7 
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